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式（1）および（2）において，上述の設計条件を
適用すると， 
水の密度 = 1000 [kg/m3] 
流量 = 1.67 × 10   [  / ] (= 1.0 [m3/min]) 
重力加速度 = 9.81 [m/s2] 
落差 = 10[m] 






  を 100[min-1，kW，m]とすると，式（1）より設計




















図 2 案内羽根および水車羽根回りの計算格子 
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1.67 × 10   [m /s]）とし，管路入口条件は発達し
た乱流速度分布を与え，出口条件は平均圧力（大気
圧）を指定した．また，水車回転数は前述の比速度





表 1 案内羽根および水車羽根の取付角 
モデル 案内羽根 [deg] 水車羽根 [deg] 
1 20.0 34.3 
2 25.0 29.4 
3 30.0 23.7 

























    [W]圧力エネルギー変化量    [W]および両者
の比として案内羽根効率  [%]を示す． 
 
表 2 案内羽根効率 
モデル  [W]  [W] [%] 
1 150.9 264.7 57.0
2 198.3 367.6 53.9
3 254.3 500.7 50.8
4 391.1 735.4 53.2
 






化量    [W]，周方向運動エネルギー変化量    [W]，
全エネルギー変化量          [W]，水車軸出力    
[W] および水車軸出力と全エネルギー変化量の比
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(a) モデル 1 
 
(b) モデル４ 







モデル      
[W] 
     
[W] 
          
[W] 
   
[W] 
   
[%] 
1 70.0 819.9 889.9 286.2 32.2 
2 185.4 332.0 517.4 200.4 38.7 
3 245.4 167.8 441.5 168.0 38.1 
4 318.6 211.7 530.3 157.8 29.8 
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Basic Study on the Effects of the Angle of Incident of Blades on the Efficiency of 
a Propeller Turbine Having Guide Vanes for a Micro Hydropower Generation 
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Water used for cooling in large air-conditioning equipment used in a building circulates in the building by consuming pump power. In the system,
the position energy of water given by the pump is thrown away in some cases. It can be expected to improve the efficiency of the entire system by 
efficiently collecting and using this. In this study, we examined a water turbine for a micro hydropower generation system corresponding to a low 
drop that can be used even in a low building of less than four stories. We chose a propeller turbine as a water wheel suitable for the condition of 
small head, and aimed for high efficiency by combining guide vanes. We selected four combinations of the angle of incident of guide vanes and 
turbine blades with a nominal diameter of 100 mm and compared their performances using numerical analysis. The output was the highest in the 
range studied this time, when the angle is 20°. On the other hand, as the turbine efficiency, the highest efficiency was obtained when the angle 
was 25–30°.  In addition, from the visualization of the flow around turbine blades, further points of improvement are also clarified. 
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